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Although both MOS and bipolar transistors have properties that could be used 
for temperature sensing, the latter has shown much better performance for this 
purpose. This fact explains why up to now bipolar solutions were preferred. Since 
CMOS is still the most extensively used technology, the integration of temperature 
sensors in CMOS technologies is preferred to allow signal conditioning and digital 
processing on the same chip. However, the existing CMOS-compatible temperature 
sensors still suffer from a number of specific problems such as offset, drift and 
process variations, so research of CMOS-compatible temperature sensors with 
high-accuracy, low-power, low-cost becomes a important subject. 
   In this paper a high-accuracy CMOS temperature sensor is presented. In order to 
assure the circuit’s normally operation and good accuracy, ESD and Start-up circuit 
are designed. This circuit focuses on the achievements of easy-structure, 
low-voltage, high-PSRR and good-linearity, etc. HSPICE simulation approves that 
its PSRR can achieve 64dB, the voltage-temperature coefficient under temperature 
of -50℃～150℃ can achieve 2.9mV/K, and its linearity is also good. 
Based on the research achievements, a curvature alter circuit used to adjust 
CMOS integrated temperature sensor’s quadratic non-linear term is presented. This 
circuit can solve the phenomena that resist temperature coefficient and PN junction 
voltage’s quadratic non-linear term influence output’s linearity. This temperature 
sensor has been realized under 0.6µm CMOS process. Testing result shows that the 
max error under temperature of -50℃～150 ℃ can below 1.5℃. 
The research achievements can be used for some high accuracy applications, 
just as cold-warm air condition, medicine instrument and self-checking systems, etc. 
In a word, it has a significant research meaning and extensive application prospect. 
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    以上不足是传统传感器性能不稳定、可靠性差、精度低的主要原因。它的“手
工艺品”式的制作过程、制作材料的多品种和高性能的要求是成本价格高的原因。 
    随着自动化领域的不断扩展，需要测量的参量日益增加，而且一些特殊领域
需要传感器小型化和轻量化。特别是由于自动控制系统的飞速发展，对传感器进
一步提出了数字化、智能化、集成化和标准化的紧迫需求。 
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块芯片上面构成的，故又称为集成智能传感器（Integrated Smart Sensor）。 
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